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S U M M A R Y
Objective: Toxoplasmosis is an infection caused by the protozoan parasite Toxoplasma gondii. It is
acquired mainly by eating raw or undercooked meat containing Toxoplasma gondii tissue cyst, eating
food or water contaminated with oocyst, and acquiring congenital infection through the placenta. This
study was conducted to determine the prevalence of toxoplasmosis and assess possible risk factors
associated with the infection among pregnant women in Addis Ababa, Ethiopia.
Method: Cross sectional study was designed, and 288 serum samples were collected from November 1st
2010 to January 2011. The serum samples were tested for anti- Toxoplasma gondii antibodies using latex
agglutination test. The risk factors were tested for signiﬁcance using Bivariate and multivariate analysis.
P-value <0.05 was considered statistically signiﬁcant.
Result: 85.4% were positive for anti Toxoplasma gondii antibody. No signiﬁcant association was observed
between seroprevalence and age, gestational age, socio demographic characters, history of abortion,
consumption of raw or undercooked meat, consumption of raw vegetable, owning of cat, and blood transfusion.
Conclusion: Prevalence of toxoplasmosis among pregnant women in Addis Ababa, Ethiopia is higher than
that reported from other countries. Efforts to describe risk factors for toxoplasma infection among
Ethiopians should focus in children.
 2015 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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jou r nal h o mep ag e: w ww .e lsev ier . co m / loc ate / i j id1. Introduction
Toxoplasmosis is an infection caused by the obligate intracel-
lular protozoan parasite Toxoplasma gondii [1]. People typically
become infected by three principal routes of transmission [2]. The
ﬁrst one is food borne transmission where people become infected
by eating raw or undercooked meat contaminated with cyst
[3]. The second route is from animal to human transmission where
people get infected by ingestion of oocysts through close contact
with infected cat or cat’s faeces, contact with contaminated soil
and ingestion of water or food contaminated with the oocysts
[4]. The third one is mother-to-child (congenital) transmission by
which a woman who is newly infected with Toxoplasma during
pregnancy can pass the infection to her unborn child [5]. There are* Corresponding author. Regional Health Research Laboratory Center, Bahir Dar,
Ethiopia, P.O.Box: 641. Tel.: +251913105751; fax: +251582266701.
E-mail address: woyn1978mam@yahoo.com (W. Gelaye).
http://dx.doi.org/10.1016/j.ijid.2015.03.005
1201-9712/ 2015 The Authors. Published by Elsevier Ltd on behalf of International So
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).rare instances of transmission when tachyzoites contained in
blood products, tissue transplants, or unpasteurized milk, and
laboratory workers who handle infected blood can also acquire
infection through accidental inoculation [6].
T. gondii Infection leads to an asymptomatic infection in
immunocompetent persons. However; 10% to 20% of patients with
acute infection may develop cervical lymphadenopathy [7]. Latent
T. gondii infection may be reactivated in immunodeﬁcient pregnant
women and result in congenital transmission of the parasite
[5]. Exposure of an individual to Toxoplasma will not necessarily
result in infection. Infection will occur only if the stages of the
parasite, the route of infection, the virulence of the strain and the
infectious dose have occurred in the susceptible individual
[8]. Infection with the protozoan Toxoplasma gondii has been
found worldwide in nearly one third of the human population and
varies greatly among different countries, geographical areas within
the same country, and ethnic groups living in the same area [2].
The age-speciﬁc prevalence has been decreasing in Europe over
the past three to four decades [9]. In sub-Saharan Africa theciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
Table 1
Distribution of T. gondii infection along with demographic characteristics of the
pregnant women (n = 288), Addis Ababa, 2011
Demographic
Characteristics
Seroprevalence Total n(%)
Negative
n(%)
Positive
n(%)
Age group (Years)
15-24 8 (19) 34 (81) 42 (14.6)
25-34 32 (14.7) 186 (85.3) 218 (75.7)
>35 2 (7.1) 26 (92.9) 28 (9.7)
Residence
Addis Ababa 0 (0) 288 (85.4) 288 (85.4)
Out of Addis Ababa 0 (0) 0 (0) 0 (0)
Education status
Illiterate 1 (4.2) 23 (95.8) 24 (8.3)
Read and write only 0 (0) 3 (100) 3 (1)
Grade 1-8 10 (15.9) 53 (84.1) 63 (21.9)
Grade 8-12 19 (15.8) 101 (84.2) 120 (41.7)
>12+ 12 (15.4) 66 (84.6) 78 (27.1)
Marital status
Married 40 (14.5) 236 (85.5) 276 (95.8)
Single 2 (16.7) 10 (83.3) 12 (4.2)
Occupation
Government employee 4 (12.5) 28 (87.5) 32 (11.1)
House wife 23 (15.1) 129 (84.9) 152 (52.8)
Private sector employee 13 (14.9) 74 (85.1) 87 (30.2)
Other 2 (11.8) 15 (88.2) 17 (5.9)
Gestational period
1st trimester 4 (22.2) 14 (77.8) 18 (6.2)
2nd trimester 7 (11.9) 52 (88.1) 59 (20.5)
3rd trimester 31 (14.7) 180 (85.3) 211 (73.3)
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Toxoplasmosis prevalence has been documented in different
African countries; 75.4% in Nigeria [10]; 60% from AIDS patients
in Cote d’Ivoire [11], 58.4% in Yopougon, Tunisia [12]; 53.6% in
Benin [13]; 40.2% in Dakar, Senegal [14]; and 34.1% from pregnant
women in Sudan [15].
The prevalence of T. gondii infection in Ethiopia has been reported
in some populations; 90% from HIV infected and HIV uninfected
individuals [17], 75% from a survey carried out in general population
[18]; 83.6% among pregnant women in Jimma town [19], 81.4%
among child bearing age women [20] and 41% among children aged 1
- 5 years [25]. However; the information on seroprevalence of
toxoplasmosis among pregnant women is still limited in Ethiopia
[21]. Serological screening for T. gondii infection in routine antenatal
care units is not practiced. The prevalence estimates and possible risk
factors among pregnant women in urban areas of the country
especially in Addis Ababa, the capital city of Ethiopia has not yet been
documented. Therefore, we conducted this study to determine the
prevalence of T. gondii infection and assess the possible risk factors
among pregnant women in Addis Ababa.
2. Method
2.1. Study population
The study was conducted in Addis Ababa, the Capital city of
Ethiopia at 2 hospitals; Tikur Anbesa General Specialized Hospital
which is the largest referral Hospital in the country and Gandhi
Memorial Hospital which is the only public maternal Hospital. The
study design was cross sectional. The sample size was calculated as
288 based on a prevalence of 25% taken from a study conducted in
Burkina Faso [22] since there was no data from Ethiopia regarding
pregnant women at the time of data collection, d = 0.05 at a
conﬁdence level of 95%. Convenient sampling method was used in
the selection of the study group and the response rate was 96%.
2.2. Data collection
Venous blood samples were collected from study participants
by strictly following the standard procedure from November
2010 to January 2011. The blood samples were centrifuged at
2000 rpm for 10 minutes. The serum samples were separated and
kept at -20 8C in the Microbiology and parasitology laboratory
department of Addis Ababa university until serological tests were
carried out. Socio-demographic characteristics were documented
for each study participant. Using a structured questionnaire, data
on exposure to possible risk factors were collected, and included
consumption of raw meat, consumption of unwashed raw
vegetables, presence of domestic cat at home, history of abortion,
organ transplantation, and blood transfusions. The questionnaire
was pretested prior to data collection and administered orally
before blood samples collection. Six nurses from the two hospitals
were selected and oriented regarding how to collect the data.
2.3. Serological method
Serological tests were carried out by Latex agglutination slide
test. The test reagent is standardized to detect more than 10 IU/ml
of anti-Toxoplasma antibodies. The test is global for IgM and IgG.
The test was done according to the manufacturer’s instruction
(Linear chemicals, Spain).
2.4. Ethical consideration
The study protocol was approved by the ethical clearance
committee of Addis Ababa University. Ofﬁcial permission was alsoobtained from the two Hospitals: Tikur Anbesa General Specialized
Hospital and Gandhi Memorial Hospital. Written informed consent
was obtained from each participant. Any information was kept
conﬁdential and tests were performed anonymously. For those
participants whose laboratory result was positive and clinically
signiﬁcant, the investigator communicated a physician for further
management.
2.5. Statistical Analysis
Data was entered and analysed using SPSS version 20. After data
entry, the database was checked against the source documents for
completeness. Bivariate and Multivariate analyses were used to
identify variables associated with Toxoplasma infection. P-value
less than 0.05 was considered as statistically signiﬁcant.
3. Results
3.1. Sociodemographic characteristics
A total of 288 pregnant women were included in the study, all of
whom resided in Addis Ababa. The mean age of the study
participants was 28.41  4.21 with age range of 18 - 42. Of the
288 study participants, 6.2% were at 1st trimester, whereas 20.5% and
73.3% respectively were in their 2nd trimester and 3rd trimester of
pregnancy. The majority of the participants (68.7%) had at least
primary education. The majority were married (n=276); and 52.8%
were housewives (Table 1).
3.2. Seroprevalence of T. gondii
Overall sero-prevalence of T. gondii infection was 85.4% (246/
288). Seroprevalence of T. gondii infection in relation to demo-
graphic characteristics of the pregnant women is given in Table 1.
Table 2
Factors associated with T. gondii infection among pregnant women (n = 288), Addis Ababa, Ethiopia 2011.
Characteristics Negative n(%) Positive
n(%)
COR (95% CI) AOR (95% CI) P Value
Age group (Years)
15-24 8 (19) 34 (81) 0.327 (0.064 - 1.671) 0.334 (0.061 - 1.827) 0.206
25-34 32 (14.7) 186 (85.3) 0.447 (0.101 - 1.977) 0.457 (0.100 - 2.099) 0.314
>35 2 (7.1) 26 (92.9) 1 1 -
Education status
Illiterate 1 (4.2) 23 (95.8) 4.182 (0.515 - 33.961) 5.222 (0.586 - 46.572) 0.139
Read and write only 0 (0) 3 (100) 0.968 (0.442 - 2.112) 1.201 (0.416 - 3.242) 0.998
Grade 1-8 10 (15.9) 53 (84.1) 0.964 (0.386 - 2.403) 1.200 (0.418 - 3.440) 0.735
Grade 8-12 19 (15.8) 101 (84.2) 0.967 (0.440 - 2.122) 1.002 (0.410 - 2.454) 0.996
>12+ 12 (15.4) 66 (84.6) 1 1 -
Marital status
Married 40 (14.5) 236 (85.5) 0.847 (0.179 - 4.012) 0.896 (0.181 - 4.441) 0.835
Single 2 (16.7) 10 (83.3) 1 1 -
Occupation
Government employee 4 (12.5) 28 (87.5) 0.933 (0.153 - 5.700) 1.174 (0.161 - 8.582) 0.875
House wife 23 (15.1) 129 (84.9) 0.748 (0.160 - 3.491) 0.678 (0.134 - 3.424) 0.638
Private sector employee 13 (14.9) 74 (85.1) 0.759 (0.155 - 3.717) 0.696 (0.127 - 3.825) 0.677
Other 2 (11.8) 15 (88.2) 1 1 -
Gestational period
1st trimester 4 (22.2) 14 (77.8) 0.603 (0.186 - 1.951) 0.519 (0.142 - 1.893) 0.320
2nd trimester 7 (11.9) 52 (88.1) 1.279 (0.533 - 3.073) 1.331 (0.540 - 3.279) 0.534
3rd trimester 31 (14.7) 180 (85.3) 1 1 -
Raw meat eating habit
Yes 2 (16.1) 26 (83.9) 0.875 (0.316 - 2.422) 0.868 (0.297 - 2.534) 0.795
No 37 (14.4) 220 (85.6) 1 1 -
Raw vegetable eating habit
Yes 26 (14) 160 (86) 1.145 (0.587 - 2.250) 1.362 (0.645 - 2.877) 0.418
No 16 (15.7) 86 (84.3) 1 1 -
Owning cat
Yes 5 (9.1) 50 (90.9) 1.888 (0.706 - 5.051) 2.011 (0.725 - 5.576) 0.180
No 37 (15.9) 196 (84.1) 1 1 -
Blood transfusion
Yes 2 (18.2) 9 (81.8) 0.759 (0.158 - 3.645) 0.632 (0.122 - 3.272) 0.584
No 40 (14.4) 237 (85.6) 1 1 -
History of abortion
Yes 9 (12.7) 62 (87.3) 1.236 (0.56 - 2.726) 1.195 (0.505 - 2.826) o.686
No 33 (15.2) 184 (84.8) 1 1 -
HIV status
Positive 3 (13.6) 19 (86.4) 1.088 (0.307 - 3.852) 0.925 (0.237 - 3.606) 0.910
Negative 39 (14.7) 227 (85.3) 1 1 -
Key to Abbreviation: COR = Crude odds ratio, AOR = Adjusted odds ratio, CI = Conﬁdence interval
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Among the participants; 14.6% were between age groups of 15 -
24, 75.7% were between 25 - 34, and 9.7% were above 35. The
infection prevalence among age groups 15 -24, 25 - 34, and 
35 was 81% (CI: 0.064 - 1.671), 85.3% (CI: 0.101 - 1.977), 92.9%
respectively. However; no signiﬁcant association was observed
between seroprevalence and age. There was no signiﬁcant
association between seroprevalence of infection and level of
education, occupation, and gestational period of the participant
(Table 2).
None of the pregnant women had history of organ transplanta-
tion; whereas 3.8% had a history of blood transfusion in their life
time. Among those who had blood transfusion 81.8% (CI: 0.158 -
3.645) were seropositive. From the participants 19.1% had
domestic cat at home and had experience of cleaning litter.
Among the pregnant mothers who had cats at home, 90.9% (CI:
0.706 - 5.051) were seropositive.
Assessment of raw meat eating habit revealed only a minority
(10.8%) had the experience of eating raw meat; 89.2% had no
experience of raw meat eating habit throughout their life time.
Among those with raw meat eating habit the seroprevalence of
Toxoplasma infection was 83.9% (CI: 0.316 - 2.422). Similarly,
64.6% had experience of eating uncooked vegetables. The
seroprevalence of Toxoplasma infection among those who hadexperience of raw vegetable eating habit was 86% (CI: 0.587 -
2.250).
From the total of 288 pregnant women tested for HIV, 7.6% were
positive. Comparable prevalence of Toxoplasma infection was
observed between HIV positive (86.4%) and HIV negative (85.3%)
pregnant women with CI: 0.307 - 3.852.
4. Discussion
The current study is one of the few studies carried out in
Ethiopia to explore the seroprevalence of T. gondii infection among
pregnant women in Addis Ababa. If a woman gets infection with T.
gondii for the ﬁrst time in her life during pregnancy, she may pass
infection to the fetus; a situation that ultimately could lead to a
very serious fetal damage. A wide variability in the prevalence of
toxoplasmosis among pregnant women has been reported
worldwide [2]. The present study demonstrates that prevalence
of anti-Toxoplasma gondii antibodies in pregnant women in Addis
Ababa was 85.4%. The high prevalence of anti-T. gondii antibodies
observed in this study was in agreement with seroprevalence data
from previous studies conducted in Ethiopia: 90% from HIV
infected and HIV uninfected individuals [17]; 75% from a survey
carried out in general population [18]; 83.6% among pregnant
women in Jimma town [19], and 81.4% among women of child
bearing age [20]. However, our ﬁndings as well as those of previous
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reported from other countries; 34.1% in Sudan [15], 25.3% in
Burkina Faso [16], 47.1% in Jordan [22]. This variation might be
attributed to climate, cultural differences in hygienic and feeding
habits. We found no signiﬁcant association between age and
seroprevalence. This ﬁnding is in agreement with previous results
reported from Ethiopia [20] and Saudi Arabia [23]. Other studies in
Ethiopia found signiﬁcant association between age and seroprev-
alence [19]. In this study, absence of signiﬁcant association
between age and seroprevalence among pregnant women might
be due to the incidence of infection seems at their childhood since
we found high prevalence at the younger age groups.
No signiﬁcant difference was observed between the different
occupations and levels of education. This is in agreement with
results from Ethiopia [19,20]. The highest seroprevalence of
Toxoplasma antibodies we found (88.1%) was in those pregnant
women at the second trimester. However, there was no statisti-
cally signiﬁcant association between gestational age of the fetus
and seropositivity. This result is in agreement with a study in Saud
Arabia [23].
Consumption of raw vegetable was identiﬁed as a risk factor in
other study [20]. In our study no signiﬁcant association was
observed between seroprevalence and ingestion of raw meat
(OR = 0.875, CI: 0.316 - 2.422, P = 0.795) or ingestion of raw
vegetable (OR = 1.145, CI: 0.587 - 2.250, P = 0.418). Similar ﬁndings
were reported by other studies [17,23,24]. The absence of
statistically signiﬁcant association between seroprevalence and
food habits, especially consumption of raw meat and vegetables
should prompt future studies to identify other routes of
Toxoplasma transmission among pregnant women in Addis Ababa.
Notwithstanding, the results are indicative that most of the
pregnant women were probably exposed to Toxoplasma infection
already in their childhood, ending up with high seroprevalence in
their adulthood. Other studies in Ethiopia indeed showed that
children aged 1-5 years had relatively high seroprevalence (41%) of
anti-toxoplasma antibodies (25). This phenomenon, i.e., the high
prevalence rate, obviously will have a masking effect, and makes
the exercise of identifying the risk factors during pregnancy a
daunting task. The seroprevalence of Toxoplasma antibodies in our
study population is very high and comparable to the high rates
already reported in the general Ethiopian population [18]. Given
this, the absence of association between consumption of raw meat
or vegetables and toxoplasma infection may not be surprising, and
cannot rule out the role these food habits could have in toxoplasma
transmission. The general food and environmental hygiene of a
community is an important factor that drives the transmission of
toxoplasma infection. In addition, contact with soil, consumption
of unwashed fruits (not investigated herewith), drinking unpotable
water are common events and practices, if not overwhelming, in
our communities; as a result toxoplasma transmission can take
place widely and in various vehicles. In Ethiopia, consumption of
raw or undercooked meat takes place in many different ways and
widely, with the exception of those who consider eating raw meat
a taboo. Clearly, the role this habit plays in toxoplasma
transmission cannot be underestimated, and is likely to explain
the high rate of toxoplasma infection in many Ethiopian
communities. Addressing this issue might require an adapted
comparative study design on a large scale.
Although cats are the deﬁnitive hosts that shed oocysts,
ownership of cat was not found to be signiﬁcantly associated
with T. gondii infection (OR = 1.888, CI: 0.706 - 5.051, P = 0.180).
This ﬁnding is in agreement with other results reported from
Ethiopia [17], Jordan [22], Saudi Arabia [23], and Turkey [24]. In
relation to experience of blood transfusion, no signiﬁcant
difference was observed (OR = 0.759, CI: 0.158 - 3.645,
P = 0.584) among pregnant women who had or did not haveblood transfusion. HIV has been signiﬁcantly associated with
seroprevalence of T. gondii antibodies in other studies [16,17]. On
the contrary, in this study signiﬁcant difference in seropositivity of
T. gondii was not observed between HIV positive and negative
pregnant women (OR = 1.088, CI: 0.307 - 3.852, P = 0.910). The
reason for this might be the small number of HIV positive pregnant
women found in the study.
This study also showed that there was no signiﬁcant difference
in prevalence between women who had and did not have a history
of abortion (OR = 1.236, CI: 0.56 - 2.726; P = 0.686). This ﬁnding is
in agreement with other results [23,24].
Conclusion and recommendations
In conclusion, this study demonstrates that the prevalence of T.
gondii infection among pregnant women in Addis Ababa Ethiopia is
very high; and is likely to be a reﬂection of the overall high
prevalence among adult Ethiopians. In this study, our attempts to
draw an association between seroprevalence of toxoplasmosis and
age, gestational age of the fetus, educational status, occupation,
history of abortion, consumption of raw meat, consumption of
unwashed raw vegetable, cat ownership, and blood transfusion
could not be revealing. Similarly, no signiﬁcant difference in
prevalence of toxoplasmosis was found between HIV positive and
HIV negative individuals. The high prevalence of anti-toxoplasma
antibodies among adult Ethiopians reported by other authors [17–
20] is likely to mask the incidence of infections during pregnancy.
Efforts to describe risk factors for toxoplasma infection among
Ethiopians should focus on children.
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